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INTRODUCTION
India is a country of 1.21 billion people. More than 60 percent of India's population lives in rural areas where the main occupation is agriculture. Indian agriculture is characterized by small farm holdings. The average farm size is only 1.57 hectares. Around 93 percent of farmers have land holdings smaller than 4 ha and they cultivate nearly 55 percent of the arable land. The millets are a group of small-seeded species of cereal crops, widely grown around the world for food and fodder. Pearl millet is one of the most important cereals for food security in the arid and semi-arid tropical regions. It is a significant source of dietary energy and nutritional security of poor farmerconsumers in several highly populated regions of Asia and Africa.. The crop has relatively high nutritional value and high amount of iron (8mg/ 100g). However, several anti-nutritional factors such as phytates, oxalates and polyphenols are present in pearl millet which may decrease the bioavailability of the iron. Indigenous knowledge in Northern India is that when consumed as chapati, it has a warming effect (the reason why pearl millet chapati is consumed mostly in the winter season). On the other hand, when consumed as 'Rabri' (a semiliquid drink) in Haryana and Rajasthan, it has a cooling effect, (the reason why these products are most popular in the summer season in these states). Bajra is widely consumed in India especially in the rural areas in different recipes made locally. Some of the well known recipes made using bajra are bajra laddoo (sweet dish made using bajra and sugar/jaggery), bajra consumed with kadi (a besan and curd preparation), bajre ki roti/chappati and bajre ki khichdi. Pearl millet dry fodder is key to survival of livestock in Rajasthan especially during drought years. Livestock will be threatened if efforts are not made for enhancement of production of pearl millet grain and fodder. Pearl millet use is also increasing in distilleries as a cheaper source of starch. The demand projections of pearl millet for food, feed fodder and distilleries will give us an idea about the future domestic demand. As the economy is opening up, the price levels and income levels are changing. In this changing scenario, the expenditure elasticities will help us to work out future demand of pearl millet. In order to formulate an effective policy for the growth and development of pearl millet crop, it is crucial to know the demand and supply situation of pearl millet crop in the long run. Keeping these issues in view, an attempt is made in this study to analyze future demand and supply of pearl millet for food and alternative uses in Rajasthan.
ANALYTICAL TOOLS
In order to work out expenditure elasticity of demand for pearl millet in rural and urban Rajasthan using 61 st round of NSSO data, various models were tried.
The models tested were as follows: logY = loga + b logx +log U…Double logarithmic function.
Where; Y = Per capita expenditure on pearl millet (Rs/month) in rural/urban areas (NSSO data). X = Per capita total consumption expenditure on all commodities (Rs/month) in rural/urban area (NSSO data).
a= constant b= Regression coefficient u = Random/error term The Quadratic function was found best fit because the value of R 2 (coefficient of multiple determination) was the highest and regression coefficients were significant. The expenditure elasticity (ex) was worked out as follows:
Where; ex = expenditure elasticity of pearl millet in rural/urban areas b 1, b2 = regression coefficients and x = mean value of total consumption expenditure on all Commodities in rural/urban areas (NSSO data)
Demand Projections
For projecting the demand for pearl millet (grain) for human consumption, rural/urban population in Rajasthan (millions) in time period t, growth in per capita income (per cent) and expenditure elasticities of rural/urban Rajasthan were used in projecting pearl millet potential demand by 2015, 2020 and 2025. Demand projections for the pearl millet were obtained by using the following formula given by P. Kumar (1998) ηi= Expenditure elasticities for rural/urban population in Rajasthan.
RESULTS AND DISCUSSION
The population projections and consumption of pearl millet kg/capita/annum (NSSO) are presented in Table 1 . According to National sample survey report of 61
st Round (2004-05) , the consumption of pearl millet/capita /annum was 6.90 kg and 33 kg for urban and rural people of Rajasthan respectively and the overall consumption of pearl millet was 26.50 kg/capita/annum. The Table 1 The results presented in Table 2 show regression coefficients and R 2 using various regression models for rural and urban Rajasthan. Based on high R 2 values and significance of regression coefficients, the quadratic function was the best fit in both the areas.
The expenditure elasticities were found to be 0.09 for rural and 0.013 for urban Rajasthan.
Demand projections for pearl millet (Food)
Demand projections for pearl millet (food) in 2015, 2020 and 2025 were made on basis of Table 3 .
The perusal of Table 3 reveals that the demand of pearl millet for food will increase over time. In 2025, total demand of pearl millet The results revealed that per day consumption of dry fodder was 6.3 kg for a buffalo in milk, 5 kg for a dry buffalo, 7.5 kg for an adult male buffalo and 2.2 kg for young stock. Consumption rate of concentrate feed, which is essential for animal's growth and production, was estimated at 1.1 kg for a buffalo in milk, 0.5 kg for a dry buffalo, 0.4 kg for an adult male buffalo and 0.2 kg for a young one. Per day consumption of dry fodder was 5.5 kg for cow in milk, 4 kg for dry cow, 6 kg for an adult male and 2.1 kg for young stock. This was slightly lower than that of buffalo. There were hardly any differences in consumption of dry fodder and concentrates for goat and sheep. Total consumption of dry fodder and concentrates based on live stock census 2007 was 37188 thousand tonnes per annum and 4720 thousand tonnes per annum respectively. Demand Projections (Feed, Fodder, Seed and Distilleries):
Assumptions: Cattle feed: Pearl millet grain constitutes 30 per cent of total concentrates requirement of livestock (4720 thousand tonnes) given in Table  5 . This requirement is expected to increase @ 3 per cent/annum (ACGR of cattle population). Dry fodder (cattle): Pearl millet dry fodder constitutes 40 per cent of total dry fodder requirement (37188 thousand/annum) given in Table 5 . This requirement is expected to increase @ 3 per cent/annum (ACGR of Cattle population). Seed: Seed demand is estimated by multiplying the current seed rate of 4 kg/ha with the projected area under pearl millet in different years (Table 9 ). All these assumption are based on interactions with farmers and poultry feed factories and distilleries.
The perusal of Table 6 shows demand projection for pearl millet (grain) for alternative uses. Demand for cattle feed is projected to be 2018 thousand tonnes (2020) and 2340 thousand tonnes in 2025. The demand for poultry feed industry is projected at 1406 thousand tonnes in 2025. The demand for alcohol industry is projected to be 815 The demand for seed is pegged at 24 thousand tonnes and 25 thousand tonnes in 2020 and 2025 respectively. Total demand of pearl millet (grain) for food is projected at 3958 thousand tonnes and 4862 thousand tonnes in 2020 and 2025 respectively. Table 5 shows the total demand of pearl millet (grain) for food and alternative uses taken together. It reveals that total demand for pearl millet grain is projected to be 5350, 6277 and 7475 thousand tonnes in 2015, 2020 and 2025 respectively.
Supply Projections of pearl millet (grain)
Supply projections are made on basis of ACGR of area, production and productivity given in Table 6 . The reasults revelaed that annual compound growth rates (ACGR) of area, production and productivity are 1.16, 6.45 and 5.29 per cent per annum over a period of last fifteen years (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) .
Area under pearl millet is 5206.16 thousand hectares in the base year (2008-09) which is assumed to grow @ 1.16 per cent per annum. Base year (2008-09) productivity was 825 kg/ ha which is assumed to grow @ 2.5 per cent ACGR.The actual ACGR of productivity is 5.29 per cent which is not sustainable over a long period of time. Therefore, a moderate ACGR of 2.5 per cent is assumed. Table 6 shows supply projections of pearl millet over time. It reveals that the supply of pearl millet (grain) is projected at 5401 thousand tonnes (2015), 6469 thousand tonnes (2020) and 7759 thousand tonnes (2025).
The projected supply is compared with the projected demand and the surplus/deficit is given in Table 7 . The perusal of Table 7 revealed that gap between demand and supply is projected to be a surplus of 51 thousand tonnes (2015), 192 thousand tonnes (2020) and 284 thousand tonnes (2025).
Demand and Supply gap of Dry fodder (Pearl millet):
Dry fodder supply projection is assumed to be 2.5 times the grain supply projections given in Table 7 . Demand projections of dry fodder of pearl millet are based on assumptions that 40 per cent of total consumption of dry fodder for livestock in Rajasthan (37188 thousand tonnes per annum given in Table 4) is met through pearl millet dry fodder. This is expected to grow 3 per cent per annum (ACGR of cattle population).
The results presented in Table 7 show demand and supply gap of pearl millet (dry fodder) over the years. The Table reveals a deficit projection of dry fodder of pearl millet -5315 thousand tonnes in 2015, -5631 thousand tonnes in 2020 and -5865 thousand tonnes in 2025. 
